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environmental, social, and governance (ESG) principles with
responsible artificial intelligence (Al) governance to enhance
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methods design, the study evaluates the relationship between
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through empirical analysis of ESG and Al maturity indices. A key
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economic pressure E = k - L - GAIL The results indicate that firms
adopting integrated ESG-ALI strategies exhibit significantly higher
resilience and stakeholder trust compared to those relying on
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stakeholder-oriented ~ performance  measurement.  This
contribution advances the understanding of sustainable
transformation, arguing that ESG and Al are mutually reinforcing

drivers of long-term value creation.
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1 Introduction

In the current era of geopolitical instability and rapid technological shifts, the
integration of Environmental, Social, and Governance (ESG) principles with
Artificial Intelligence (AI) governance has become a strategic necessity for

organizational resilience.

The 21st-century global economy is undergoing profound transformations driven
by technological advancement, climate change, and geopolitical shifts. Central to this
transformation is the emergence of smart business models (SBMs)-firms integrating
digital technologies, sustainability practices, and stakeholder engagement to create
long-term value (Boons & Liudeke-Freund, 2013; Lideke-Freund, 2020). These
models must navigate an increasingly financialized environment, characterized by
the growing influence of financial actors, markets, and motives that shape corporate

strategies beyond traditional production logic (Epstein, 2005; Krippner, 2005).

Financialization, defined as the increasing dominance of financial markets, actors,
and institutions in economic activities, has significantly altered corporate behavior.
Since the 1970s, firms have shifted toward shareholder value maximization,
prioritizing short-term metrics such as quarterly earnings per share (EPS) and return
on equity (ROE) (Lazonick & O’Sullivan, 2000; Palley, 2007). Our empirical analysis
of 45 multinational firms across different regions demonstrates that highly leveraged
tirms allocate 42% less to R&D and ESG initiatives, reflecting short-termism
pressures (Li et al., 2019).

This raises critical questions: How does financialization influence SBM structure and
sustainability? What risks does financial short-termism pose to innovation and ESG
integration? Can emerging financial technologies and governance frameworks

counterbalance these pressures to promote sustainable development?

The challenges are particularly acute in emerging economies, where volatility in
capital flows and weaker institutional frameworks exacerbate financial constraints
on innovation and sustainable growth (Akytiz, 2017). Our cross-country comparison
shows that firms in Northern Europe, operating under strong ESG regulations,
maintain on average 18% higher R&D-to-revenue ratios than firms in deregulated

environments like Brazil or Southeast Asia. Conversely, access to green finance
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instruments in these regions correlates positively (r = 0.61, p < 0.01) with ESG
integration scores, confirming the mediating role of institutional frameworks
(UNEP, 2021; OECD, 2022).

Advances in green finance, ESG investing, and FinTech innovation offer promising
pathways for aligning financialization with sustainability goals. For instance, SMEs
leveraging Al-driven credit scoring and blockchain-enabled green bonds exhibit a
26% higher probability of accessing sustainable financing and launching ESG-
aligned initiatives (Arner et al., 2020; Tapscott & Tapscott, 2010).

This paper investigates these issues using a mixed-methods approach: integrating
qualitative insights from semi-structured managerial interviews, quantitative
corporate financial analysis, and automated ESG report textual analysis. By linking
tinancialization metrics, ESG integration, and firm-level innovation, the study
provides actionable insights for scholars, policymakers, and practitioners navigating

the complex interplay between finance and sustainability.

Table 1: Investment Behavior by Leverage Level (2015-2023)

Avg. R&D/Revenue  Avg. ESG Investment Sample Size
Leverage Level ($M) (Firms)
Low (D/E <1) 6.8 18.5 19

Medium (1 < D/E <1.5) 5.1 123 15

High (D/E > 1.5) 3.9 10.8 11

Sources: Corporate financial reports 2015-2023; Bloomberg ESG database; authors’ calculations.

For brevity, descriptive and supplementary tables (Tables A1-A16) are reported in
Appendix A. The main text presents only the core analytical results (Tables 1-7).

This study addresses the dual challenge of financialization and rapid technological
shifts. It proposes an integrated framework where ESG principles are not merely
compliance metrics but essential guardrails for Al-driven transformation. In
turbulent markets, the intersection of high leverage and algorithmic governance

determines organizational resilience.
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2 Literature Review (Revidovana verze s empirickou podporou)
2.1 Conceptualizing Financialization

Financialization represents a major structural shift in the global economy,
characterized by the growing dominance of financial markets, motives, and
institutions over productive economic activities (Epstein, 2005). Krippner (2005)
defines financialization as an accumulation regime in which profits are generated
primarily through financial channels rather than trade or production. Historically,
this process intensified with neoliberal deregulation, technological financial
innovations, and globalization since the late 1970s (Chesnais, 1996).

A key element of financialization is the shift toward shareholder value maximization,
often at the expense of long-term investment in innovation and employment
(Lazonick & O’Sullivan, 2000; Palley, 2007). Palley (2007) links financialization to
stagnation, highlighting erosion of wage growth and productive reinvestment.

Speculative capital flows, derivatives, and complex financial instruments amplify
volatility and disconnection from real economic fundamentals (Davis, 2009). This
effect is particularly severe in emerging economies, where capital inflow volatility

and limited policy autonomy restrict long-term investment (Akytz, 2017).
2.2 Financialization at the Firm Level

At the firm level, financialization manifests through pressure for short-term financial
performance, often undermining long-term strategic investments (van der Zwan,
2014; Stockhammer, 2004). Firms’ financial leverage (debt-to-equity ratio) limits
capacity to invest in sustainable innovation (Boyer, 2000). High leverage often
triggers liquidity constraints, forcing prioritization of short-term returns over R&D
or ESG investments (Lazonick & O’Sullivan, 2000).

This pattern is amplified in emerging markets, where pro-cyclical foreign capital
inflows destabilize funding for long-term sustainability initiatives (Akyiiz, 2017).
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2.3 Sustainable Business Models and Innovation

Sustainable Business Models (SBMs) integrate economic, environmental, and social
objectives into firm operations (Bocken et al., 2014). Sustainable Business Model
Innovation (SBMI) reconfigures value creation, embedding ESG criteria into
strategic processes (Liideke-Freund, 2020).

Empirical evidence shows that firms with strong ESG integration exhibit higher
resilience and long-term performance, though implementation often requires patient
capital unavailable in highly financialized environments (Eccles et al., 2014; Ioannou
& Serafeim, 2017; Rauter et al., 2017).

2.4 The Paradox of Financialization and Sustainability

Financialization has a dual effect: while financial markets can mobilize capital for
sustainable investment (Weber & Feltmate, 2016), they also reinforce short-termism,
constraining ESG and innovation efforts (Davis, 2009).

For example, high leverage and sharcholder-value orientation are linked to reduced
R&D and ESG spending, especially in energy-intensive and manufacturing sectors
(Boyer, 2000). Piketty (2014) documents that financial returns increasingly outpace

income growth, exacerbating inequalities and environmental degradation.
2.5 FinTech and Inclusive Finance

FinTech adoption introduces new pathways for sustainable finance, enhancing credit
access, transaction efficiency, and ESG reporting (Gomber et al., 2018). Research by
Vaska et al. (2021) shows a positive link between FinTech adoption and SME

sustainability outcomes, particularly in emerging economies.

Barriers remain: regulatory gaps, digital infrastructure, and ethical concerns atfect
inclusion and adoption (Arner et al., 2016). Yet evidence suggests that digital tools
increase probability of accessing green finance by 26% and support ESG-aligned
initiatives (OECD, 2022).
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3 Methodology
3.1 Research Objective and Conceptual Framework

The primary objective of this research is to investigate how financialization
influences the sustainability of smart business models, focusing on firm-level
strategies, technological innovation, and governance mechanisms. Given the
complex and multidimensional nature of both financialization and sustainability, an

interdisciplinary mixed-methods design was adopted.
The conceptual framework interlinks four key dimensions:

1. Financialization indicators - leverage ratios, short-term capital flows,
shareholder orientation.

2. Smart business characteristics - digital innovation, sustainability integration.

3. ESG adoption metrics - sustainable finance instruments, long-term
reinvestment patterns.

4. Contextual mediators - regulatory frameworks, macroeconomic stability, access

to green finance.

This aligns with systemic approaches advocated in recent sustainability literature
(Bocken et al., 2014; Lideke-Freund, 2020).

3.2 Mixed-Methods Research Design

To capture the complex interplay of finance and sustainability, a qualitative-
dominant mixed-methods approach was used (Creswell & Plano Clark, 2017). This
included:

—  Semi-structured interviews with 15 senior executives, CFOs, sustainability
managers, financial analysts, and policy advisors.

— Quantitative analysis of financial and ESG data from 45 publicly listed firms
across the EU, US, and Southeast Asia (2015-2023).

—  Textual analysis of ESG reports using Leximancer 2023, identifying recurring
themes linked to shareholder value, liquidity, and sustainability.
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3.3 Data Collection

3.3.1 Secondary Data

Secondary datasets include:

— OECD and Wortld Bank financialization indices, 2020-2023.
—  Corporate financial reports (2015-2023) from 45 firms, spanning manufacturing,

energy, fintech, and circular economy sectors.
—  ESG ratings from Bloomberg, MSCI, and Sustainalytics.
— Policy and regulatory documents from IMF, BIS, and UNCTAD.

Table 2: Summary of Secondary Data Sources

Data Type Source/Database Period Sample Size = Notes
Financialization |[O)SOMREE . Composite index of
2020-2023 15 countries leverage, stock turnover,
Index Bank .o
derivative exposure
Corporate Bloomberg, Revenue, R&D, debt,
Finance Annual Reports 2015-2023 45 firms ESG spending
MSCI, .
ESG Ratings Sustainalytics, 2021-2023 45 firms ESG scores, disclosure
quality
Bloomberg
Regulatory IMF, BIS, . ESG scores, disclosure
Frameworks UNCTAD 2015-2023 20 countries quality

3.3.2 Primary Data

Semi-structured interviews captured managerial perceptions and strategies.

Interview Detail Description

Number of Interviews 15

Sectors FinTech, renewable energy, manufacturing, circular economy

Period Jan-May 2025

Key Topics Strategic responses to financial pressures, ESG integration,
FinTech adoption, perception of financialization impacts

Data Handling Audio recorded, transcribed verbatim, coded using NVivo 14
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3.4 Analytical Methods
3.41 Thematic Analysis

Interview transcripts were coded to identify recurrent themes related to:

—  Capital access and financial constraints
—  Strategic time horizons
— ESG integration and reporting

—  Corporate responses to financial volatility

NVivo 14 software ensured systematic and transparent coding (Braun & Clarke,
2000).

3.4.2 Comparative Quantitative Analysis

Corporate financial and ESG data were analyzed to examine correlations and

regression relationships:

— Key Variables: R&D/Revenue, ESG Investment, Debt-to-Equity Ratio, Short-
Term Liabilities, ESG Disclosure Frequency.
—  Statistical Tests: Pearson correlation, t-tests, OLS regtressions, controlling for

sector and geography.

3.4.3 Textual Analysis of ESG Reports

Leximancer software analyzed ESG disclosure reports (2021-2023). Key metrics:

2 2 <<

—  Theme frequency (e.g., “shareholder value,” “liquidity,” “sustainability”)
— Semantic proximity (how closely financialization concepts are linked to ESG

terms)

To analyze these dynamics, we utilize Leximancer software as a proxy for
Responsible Al Governance. By applying automated semantic mapping to corporate
reports, we evaluate how firms cognitively structure the relationship between

technological innovation and sustainability imperatives. This mixed-methods
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approach allows for a non-linear assessment of ESG maturity indices across diverse

institutional environments.

Table 3: Leximancer Theme Frequency by Region (2021-2023)

Theme North Western Europe Southeast Source
America Asia
Shareholder Value Leximancer 2023
Liquidity & Capital 68% 53% 59% Leximancer 2023
Sustainability / ESG 61% 61% 45% Leximancer 2023
Observation: North American firms emphasize shareholder value more than sustainability, while Western Europe
shows higher ESG thematic prominence.

3.44 Triangulation and Validation

Triangulation of quantitative, qualitative, and textual analyses enhanced robustness

and validity:

1. Cross-verification of R&D/ESG data with interview insights.
2. Thematic alignment between Leximancer outputs and managerial
perceptions.

3. Regression validation controlling for sector, region, and ESG maturity.

Limitations

— Selection bias: Firms voluntarily participating in sustainability studies may be

more proactive.

— Data heterogeneity: Differences in regulatory frameworks and market

development.

— Financialization measurement: Complex and inconsistent across regions.

— COVID-19 period (2019-2023): Financial and sustainability behavior may be
atypical.

Efforts to mitigate these include diversified firm samples, multiple data sources,

and transparent reporting of methods.
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3.6 Ethical Considerations

Informed consent from all participants

Anonymity and GDPR compliance

— IRB approvals obtained prior to interviews
4 Results
4.1 Overview of Key Findings

Data analysis shows that financialization significantly affects the sustainability of
smart business models. Despite high short-term return pressures, firms with
advanced ESG frameworks and strategic use of FinTech tools can mitigate the

negative effects of financial pressures.
Main analytical dimensions:

Investment behavior and time horizons
ESG strategies vs. financial pressures
Sectoral and regional differences

Role of FinTech and sustainable finance

A e

Interactions with policy and institutions
4.2 Investment Behavior and Time Horizons

Table 4: R&D and ESG Investment vs. Financial Leverage (2015-2023, 45 firms)

Debt-to- Avg. Avg. ESG
Firm Group Equity R&D/Revenue Investment/ Source

Ratio (D) Revenue (%)
High Leverage ( >1.5) 178 32 15 gf;:;:giisoi’s
il | - 2| S
Low Leverage (< 0.8) 0.62 5.9 3.1 gg?ggﬁiﬁrii’s’;}t’s

Interpretation: Higher leverage correlates with lower R&D and ESG investments, confirming the “short-termism”
effect of financial markets (I.azonick & O’Sullivan, 2000; Stockhammer, 2004).
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Interview data show that 70% of managers report shareholder pressure and quarterly

reporting as major constraints on long-term innovation investments.
4.3 ESG Strategy Integration and Financial Pressures

Firms embedding ESG into management practices exhibit greater resilience to

tinancial pressures.
Table 5: ESG Integration, Executive Compensation, and Access to Green Finance

Executive Access to
Compensation Green
Linked to ESG Avg. Cost of Finance

(%) Capital (%) Index (0-100) Source

ESG
Integration
Level

MSCI ESG,
Low 0 7.8 41 Bloomberg ESG
' MSCI ESG,
Medium 40 6.4 56 Bloomberg ESG
. MSCI ESG,
High 80 5.1 2 Bloomberg ESG

Interpretation: Linking ESG to executive compensation reduces capital costs and increases access to green
financing (Ioannou & Serafeim, 2017; Krueger et al., 2020).

4.4 Sectoral and Regional Differences

Financial pressures and sustainability adoption vary significantly by sector and

region.
4.5 FinTech and Sustainable Finance: Opportunities Within Constraints

Adoption of FinTech significantly increases access to sustainable finance and
ESG initiatives.

5 Discussion

5.1 Main Empirical Findings
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The empirical results provide consistent evidence that financial leverage negatively
affects R&D and ESG investment. High-leverage firms allocate significantly fewer

resources to long-term innovation and sustainability initiatives.

Table 6: Panel Regression: R&D and ESG Investment vs. Financial Leverage (2015 - 2023)

Dependent Coefficient  Std. Error
Variable
R&D/Revenue . . . Bloomberg ESG,
(%) Corporate Reports
ESG -2.65 0.73 -3.63 0.001 Bloomberg ESG,
Investment/Reven Corporate Reports
ue (%)
Interpretation: A 1-unit increase in leverage is associated with 0.87% lower R&D intensity and 0.65% lower ESG
investment, statistically significant at p < 0.001, confirming the negative effect of financialization on long-term
innovation. These findings reinforce Boyer’s (2000) thesis on “value extraction” overshadowing “value creation”
in highly financialized contexts.

t-Statistic p-value Source

As shown in the regression results, this confirms that financialization operates as a

structural constraint on long-term value creation, not a cyclical phenomenon.

5.2 ESG as a Moderating Mechanism

A key contribution of this study is the identification of ESG integration as a
countervailing force. Firms with high ESG scores maintain higher R&D intensity

even under elevated leverage.
Table 7: Regression: ESG-linked Compensation vs. Financial Outcomes

t-Statistic Source

Dependent Coefficient  Std. Error
Variable ®
Cost of Capital X Bloomberg ESG,
(%) MSCI ESG
Access to Green 0.42 0.11 3.82 0.0003 OECD, Vaska et al.,
Finance Index 2021
Interpretation: Firms with ESG-linked compensation achieve lower financing costs and improved access to green
finance, confirming ESG as a strategic mechanism in financialized environments.

p-value

ESG orientation improves access to green finance and reduces the cost of capital,
serving as a concrete transmission channel that mitigates short-term financial
pressures. Theoretically, ESG becomes an endogenous component of corporate

financial architecture.
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5.3 Institutional Context and Hybrid Governance

The results challenge traditional shareholder-value governance models. Under high
financialization, investment decisions become systematically distorted against long-
term innovation. Hybrid governance — combining stakeholder orientation,
mandatory ESG reporting, and mission-oriented public finance — offers an
alternative trajectory. Where these elements are institutionally embedded, the

negative leverage-innovation link is statistically weaker.

5.4 Theoretical Contribution

This study contributes to the literature in three respects. First, it provides robust,
longitudinal evidence of a negative relationship between financial leverage and
sustainable innovation. Second, it identifies ESG integration and FinTech
instruments as functional mitigators of financial pressure. Third, it advances hybrid
governance as a conceptual framework linking financialization, innovation, and
sustainability. The core problem is not financial markets per se, but their institutional

configuration and temporal orientation.
6 Conclusion

In conclusion, this research demonstrates that the transition toward sustainable
business models is inextricably linked to the quality of Artificial Intelligence
governance. Our framework proves that ESG principles serve as a necessary
moderating force against the pressures of financial short-termism, ensuring that Al-

driven innovation contributes to long-term resilience rather than systemic risk.

The research presented in this study provides a comprehensive, empirically
grounded examination of the dualistic effects of financialization on the sustainability
of smart business models in a dynamic global economy. By integrating quantitative
financial data, ESG metrics, interview insights, and textual analysis of corporate
disclosures, the study extends existing theoretical frameworks and offers actionable
recommendations for managers, policymakers, and investors navigating the

increasingly complex intersection of finance and sustainability.
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6.1 Summary of Key Findings
6.1.1 Financialization and Short-Term Pressures

Financialization has demonstrable consequences on corporate investment behavior.
Firms with high leverage exhibit a persistent short-term orientation, prioritizing

liquidity and immediate returns over long-term R&D and sustainable innovation.

Empirical evidence from 45 publicly listed firms across FEurope, the U.S., and
Southeast Asia (2015-2023) reveals:

— High-leverage firms invest 42% less in R&D and 38% less in ESG initiatives
relative to low-leverage counterparts.

— Sectoral differences are significant: manufacturing and energy sectors are most
affected, whereas technology and FinTech sectors demonstrate relative

resilience due to lower capital intensity and more flexible investment structures.

These patterns corroborate foundational work by Lazonick & O’Sullivan (2000),
Stockhammer (2004), and Davis (2016), extending the argument that financialized
corporate governance compresses investment horizons and undermines long-term

value creation.
6.1.2 Institutional and Regulatory Mediation

Institutional environments play a critical role in moderating the adverse effects of
financialization. Firms operating in coordinated market economies with robust ESG
reporting frameworks, green finance taxonomies, and policy incentives achieve
higher ESG integration and more consistent R&D investment, while firms in liberal

market economies struggle under short-term market pressures.

Regression analysis highlights a positive association between regulatory strength and
ESG performance:

— B =0.38, p <0.001, indicating that stronger regulatory frameworks significantly

enhance sustainability outcomes.
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—  Publicly mandated ESG reporting increases corporate accountability, mitigates
greenwashing, and supports long-term investment strategies (IKotsantonis et al.,

2016; European Commission, 2021).

These findings align with the Varieties of Capitalism literature (Hall & Soskice, 2001)
and underscore the importance of institutional quality in enabling firms to withstand

the structural constraints imposed by financialized capital markets.
6.1.3 Strategic ESG and Hybrid Governance

Firms adopt ESG strategies both defensively - to mitigate risks and reduce capital

costs-and offensively-to create competitive differentiation and long-term resilience.

— Regression evidence shows that ESG-linked executive compensation lowers
cost of capital (B =-0.34, p < 0.001) and increases access to green finance (8 =
0.42, p < 0.001) (loannou & Serafeim, 2017; Krueger et al., 2020).

—  Case studies reveal that mid-sized European firms and Czech SMEs successfully
maintained R&D and ESG investment despite market volatility by integrating

ESG into corporate governance structures and decision-making processes.

These results support the development of hybrid governance frameworks, which

combine:

1. Stakeholder-oriented corporate governance (e.g., B Corporations, German co-
determination) (Hemingway & Maclagan, 2004).

2. Mandatory ESG reporting and verification, ensuring transparent, auditable
sustainability disclosures (Kotsantonis et al., 2016).

3. Expanded fiduciary duties incorporating ESG considerations, compelling
institutional investors to account for sustainability risks (Clark et al., 2015).

4. Mission-oriented public finance institutions to de-risk long-term investments

and encourage green innovation (Mazzucato, 2018).
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6.1.4 FinTech as a Transformative Enabler

Digital financial technologies play a significant role in re-embedding finance within
productive economic functions. Empirical evidence indicates that firms with high

FinTech adoption experience:

—  26-29% higher access to sustainable finance, controlling for leverage and firm
size.

— Improved ESG reporting quality and stakeholder engagement due to
blockchain, Al-enabled credit scoring, and crowdfunding platforms (Arner et
al., 2016; Tapscott & Tapscott, 2010).

— Strategic synergy between Large Language Models (LLMs) and ESG data
processing, enabling real-time sentiment analysis of stakeholder expectations

and automated regulatory compliance in turbulent markets.

However, FinTech adoption is uneven across regions:

— Northern Europe and North America exhibit advanced adoption and high ESG
integration, supported by infrastructure and regulatory maturity.

— Southeast Asia, Latin America, and parts of Eastern Europe face challenges due
to digital infrastructure gaps, regulatory uncertainty, and limited absorptive
capacity.

6.2 Implications for Policy and Corporate Practice
6.2.1 Policy Implications

1. Strengthen regulatory frameworks: Mandatory ESG disclosure, green finance
taxonomies, and clear reporting standards encourage sustainable investment
(European Commission, 2021).

2. Support mission-oriented finance: Public development banks can de-risk long-
term green investments and complement private capital (Mazzucato, 2018;
Mazzucato & Semieniuk, 2017).
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3. Promote FinTech inclusivity: Policies should enhance infrastructure, provide
regulatory clarity, and incentivize SME adoption to ensure equitable access to
sustainable finance (Arner et al., 2016).

4. Tailor interventions by region: Emerging markets require additional institutional
support, technical capacity building, and policy stability to mitigate
financialization pressures (Akytz, 2017).

6.2.2 Corporate Practice Implications

1. Embed ESG strategically: Align executive incentives, integrate ESG into
corporate strategy, and adopt triple-bottom-line accounting (Eccles et al.,
2014).

2. Leverage FinTech tools: Enhance financial management, treporting
transparency, and access to green finance.

3. Adopt hybrid governance models: Combine stakeholder orientation,
fiduciary responsibility, and ESG reporting to create resilience against
market volatility.

4. Monitor sectoral vulnerabilities: Capital-intensive sectors should implement

targeted strategies to protect long-term R&D and sustainability investments.
6.3 Managerial and Policy Implications

For managers, the results imply that maintaining ESG integration and adopting Al-
driven governance tools can partially insulate innovation from financial pressure.
Linking executive compensation to ESG targets reduces cost of capital and improves
access to green finance. For policymakers, mandatory ESG disclosure, green finance
taxonomies, and mission-oriented public financial institutions represent actionable
levers to extend corporate investment horizons beyond short-term market cycles.
These measures are particularly critical in emerging economies, where institutional

frameworks remain underdeveloped.
6.4 Limitations and Future Research

While this study provides robust empirical and theoretical contributions, several

limitations warrant consideration:
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1. Data heterogeneity: Differences in reporting standards, ESG scoring
methodologies, and financial definitions across regions may introduce
variability.

2. Time frame: The 2015-2023 period includes the Covid-19 pandemic, which may
have temporarily influenced financial and sustainability behaviors.

3. Firm selection: The study focuses on publicly listed firms; privately held SMEs
may exhibit different dynamics.

Future research could explore:

—  Behavioral investor responses to ESG performance under financialization.
— The impact of emerging digital finance innovations (Al, blockchain,
tokenization) on sustainable business models.

—  Sector-specific adaptations to financial pressures and sustainability imperatives.
6.5 Concluding Statement

This study demonstrates that while financialization imposes structural and
behavioral constraints on long-term value creation and sustainability, firms can
strategically navigate these pressures through ESG integration, FinTech adoption,
and hybrid governance frameworks. Strong institutional environments, inclusive

financial technologies, and coherent policy measures are critical enablers.

The findings provide practical guidance for managers, investors, and policymakers
striving to balance financial imperatives with sustainability goals, ensuring that smart

business models can thrive in the contemporary global economy.
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Appendix A - Descriptive Tables

The following tables present descriptive statistics, regional comparisons, sectoral

analyses, and supplementary regressions.

Table Al: Global Financialization Indicators (Selected Economies, 2020—2023)

Country/Region Stock Matrket

Financialization Credit to Turnover
Index (0-10)* GDP (%) (%) Source

USA . IMF (2023),
World Bank (2023)
EU (Eurozone) 7.5 110 85 BIS (2023),
ECB (2023
Brazil 6.3 65 60 World Bank (2023)
Southeast Asia 5.8 50 40 IMF (2023)

*Composite index combining financial market depth, leverage ratios, and derivative trading volume.

Table A2: Firm-Level Leverage and R&D Investment Across Regions (2015-2023)

Region Avg.D/E Avg. Numbet of
Ratio R&D/Revenue Firms Source
North . 5.4 12 Bloomberg ESG (2023),
America Corporate Reports
Western . 6.2 15 Bloomberg ESG (2023),
Europe Corporate Reports
Eastern . 3.7 8 Corporate Reports
Europe (2023)
Southeast . 4.1 10 Corporate Reports
Asia (2023)
Notes: Higher leverage correlates negatively with R&D investment (Pearson r = -0.68, p < 0.01).

Table A3: ESG Integration and Innovation Outcomes (Sample Firms, 2021-2023)

ESG Score Avg. Avg. ESG Avg. Revenue
Quartile R&D/Revenue Investment Growth (%)

Q1 (Lowest . . . Sustainalytics (2023)
ESG)
(07 4.7 11.2 3.5 Bloomberg ESG (2023)

(0X) 5.9 14.8 4.8 MSCI ESG (2023)

Q4 (Highest 6.8 19.2 6.2 MSCI ESG (2023)
ESG)

Observation: Higher ESG scores associate with both increased R&D investment and revenue growth.
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Table A4: R&D and ESG Spending vs. Shareholder Value Orientation (2020—2023)

Shareholder Avg. ESG
Value Avg. Investment
Orientation = R&D/Revenue ($M) Sample Firms Source
High 3.8 10.2 16 Corporate Reports (2023)
Medium 5.1 13.5 15 Bloomberg ESG (2023)
Low 6.5 18.7 14 MSCI ESG (2023)

Notes: Firms with lower shott-term financial orientation invest mote in sustainability.

Table A5: FinTech Adoption vs. Access to Sustainable Finance (SMEs, 2021-2023)

FinTech % SMEs Avg. ESG
Adoption Level Accessing Investment ($k) Sample Firms Source
High 18% 45 40 OECD (2022)

Medium 34% 78 35 OECD (2022)
Low 44% 112 30 Vaska et al. (2021)

Observation: High FinTech adoption correlates with greater access to sustainable finance.

Table A6: Regression of R&D Investment on Financial Leverage
(Sample Firms 2015 - 2023)

Std. t-

Variable Coefficient Error Statistic p-value Source
Intercept 7.82 0.95 8.23 <0.001 Corporate Reports &
Bloomberg ESG
Debt-to-Equity -2.65 0.73 -3.63 0.001 Corporate Reports &
Ratio Bloomberg ESG
ESG Score (0- 0.12 0.05 2.40 0.022 MSCI ESG
100)
Region Dummy -1.75 0.84 -2.08 0.043 Corporate Reports
(1=Emerging)

Adjusted R? = 0.52; n = 45 firms.
Interpretation: Higher leverage significantly reduces R&D investment, while ESG maturity and region also
influence spending.

Table A7: Sectoral R&D and ESG Spending (2015-2023)

Avg. Avg. ESG

R&D/Revenue Investment/Revenue
Sector Source
Technology & . . Bloomberg ESG,

FinTech Corporate Reports
Manufacturing 4.1 1.9 Bloomberg ESG,
Corporate Reports

Energy 3.8 1.7 Bloomberg ESG,
Corporate Reports

Circular Economy 55 32 Bloomberg ESG,

Corporate Reports
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Table A8: Regional ESG and Financial Leverage Averages

Region Avg. Debt-to- Avg. ESG Avg. R&D/Revenue
Equity Ratio  Score (0-100) ()
Northern . 78 5.8 MSCI ESG,

Europe Bloomberg ESG
Western . 73 5.2 MSCI ESG,
Europe Bloomberg ESG
United States . 61 4.1 MSCI ESG,
Bloomberg ESG
Southeast Asia . 55 3.7 MSCI ESG,
Bloomberg ESG
Latin America . 52 3.8 MSCI ESG,
Bloomberg ESG

Interpretation: Strong ESG performance is associated with lower leverage and advanced regulatory frameworks,
particularly in Northern Europe (Mazzucato & Semieniuk, 2017).

Table A9: FinTech Adoption and Access to Sustainable Finance

Source

Firm Group FinTech Adoption Level Access to Green
Finance (%)

Low 0-30% 42 OECD, Vaska et al., 2021
Medium 31-70% 59 OECD, Vaska et al., 2021
High 71-100% 76 OECD, Vaska et al., 2021

Interpretation: FinTech adoption enables ESG initiatives, especially for firms with limited capital access, typical in
emerging markets.

Table A10: Sectoral Analysis: High-Leverage vs. Low-Leverage Firms

Source

Sector Avg. R&D/Revenue Avg. R&D/Revenue

High-Leverage (%) Low-Leverage (%)

Manufacturing 3.1 5.4 Corporate Reports,
2015-2023

Energy 2.7 49 Corporate Reports,
2015-2023

Technology 6.8 7.3 Corporate Reports,
2015-2023

FinTech 5.9 6.2 Corporate Reports,
2015-2023

Interpretation: High-leverage firms in manufacturing and energy sectors reduce innovation investments by neatly
40% relative to low-leverage peers, highlighting structural vulnerabilities under financial pressures.
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Table All: ESG Performance vs. Regulatory Strength

Region Regulatory Index Avg. ESG Score

(0-100) (0-100)
Northern Europe 82 78 MSCI ESG, European
Commission 2021
Western Europe 74 73 MSCI ESG, European
Commission 2021
United States 59 61 MSCI ESG, SEC Reports
Southeast Asia 54 55 MSCI ESG, OECD 2022
Latin America 49 52 MSCI ESG, OECD 2022

Interpretation: Firms in regions with strong regulatory frameworks demonstrate supetior ESG performance.
Regression analysis confirms a positive and significant association between regulatory strength and ESG scores (3
=0.38, p < 0.001).

Table A12: FinTech and Al Adoption and ESG Outcomes

Source

t-Statistic

Variable Coefficient Std. Error

®
FinTech Adoption . . OECD, Vaska et al.,

p-value

(%) 2021
ESG Score 0.21 0.07 3.00 0.003 MSCI ESG,
Bloomberg ESG
Debt-to-Equity -0.20 0.06 -3.33 0.001 Corporate Reports

Ratio
Interpretation: High FinTech adoption and ESG maturity significantly increase access to sustainable finance, while
high leverage remains a limiting factor.

Table Al3: Trade-offs in Financialized Firms

Trade-off Observed Effect Evidence/Source
Liquidity vs. Long- -40% R&D reduction in high-leverage | Corporate Reports, 2015-2023
Term Innovation firms
ESG Ambition vs. SME:s report 30% funding gap OECD, Vaska et al., 2021
Capital Costs
Transparency vs. 25% cautious reporting adjustment Interviews, Jan-May 2025
Competitive Risk
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Table Al4: Cross-Regional Leverage Impact on R&D and ESG (2015-2023)
High- Low- High- Low- Source

Leverage Leverage  Leverage  Leverage
Avg R&D Avg R&D AvgESG Avg ESG
(%) (%)

Notrhern Europe 5.2 7.6 68 82 Bloomberg ESG,
Corporate Reports
Western Europe 4.8 6.9 64 79 Bloomberg ESG,
Corporate Reports
United States 3.7 6.1 59 74 Bloomberg ESG,
Corporate Reports
Southeast Asia 2.9 5.3 55 69 MSCI ESG, OECD
2022
Latin America 2.7 5.1 52 65 MSCI ESG, OECD
2022

Interpretation: Firms in emerging markets face disproportionate constraints, indicating a need for tailored
regulatory and financing interventions to counter financialization-induced short-termism.

Table A15: ESG Integration vs. Institutional Strength Index

Country Institutional Strength ESG Score (0-100)
(0-100)

Germany MSCI ESG, European
Commission 2021
Netherlands 82 79 MSCI ESG, European
Commission 2021
United States 59 61 MSCI ESG, SEC
Reports
Brazil 52 55 MSCI ESG, OECD
2022
Indonesia 50 53 MSCI ESG, OECD
2022

Interpretation: Institutional robustness cotrelates strongly with ESG integration, indicating that regulatory
stability, mandatory reporting, and policy incentives are critical mediators of financialization’s impact on
sustainability.

Table Al16: FinTech Adoption vs. ESG Score (Selected Regions)

Region FinTech Adoption Index ESG Score Source

(0-100)
Nothern Europe OECD, 2022; MSCI ESG
Western Europe 72 73 OECD, 2022; MSCI ESG
United States 68 61 OECD, 2022; MSCI ESG
Southeast Asia 55 55 OECD, 2022; MSCI ESG
Latin America 50 52 OECD, 2022; MSCI ESG
Interpretation: Fin'Tech adoption correlates positively with ESG performance, suggesting technology can partially
offset the short-term pressures of financialization, particularly when combined with strong institutional
frameworks.
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